Stable isotopes reveal varying water sources of Caragana microphylla in a desert-oasis ecotone near the Badain Jaran Desert by Ren H(任珩)
 Citation: Zhou H, Zhao WZ, He ZB, et al., 2018. Stable isotopes reveal varying water sources of Caragana microphylla in a desert-oasis
ecotone near the Badain Jaran Desert. Sciences in Cold and Arid Regions, 10(6): 0458–0467. DOI: 10.3724/SP.J.1226.2018.00458.
Stable isotopes reveal varying water sources of Caragana
microphylla in a desert-oasis ecotone near





























tion  distribution  (Fay  et  al.,  2003;  Bunker  et  al.,
2005).  Precipitation and groundwater are the main




mental  conditions  (Xu  and  Li,  2006).  In  arid  and
semiarid regions, the uneven distribution of precipita-
tion brings about extreme changes in soil water over
both  space  and  time  (Schwinning  and  Ehleringer,
2001; Loik et al., 2004; Trogisch et al., 2016). In re-
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that  have  been  charged  during  previous  seasons
(Ehleringer  and  Dawson,  1992;  Dawson and  Pate,














































C.  microphylla,  as  a  typical  xerophyte,  has
physiological and morphological traits that allow it to
survive in the frequent aridity, torridity, and other en-
vironmental  stresses  in  arid regions (Su and Zhao,
2003; Guan et al., 2015). But the influence of variab-
ility in water sources on C. microphylla growth is not








2    Materials and methods
2.1    Study site














































































only  oxygen  isotopes  to  determine  plant-water












where  Rsample  and  Rstandard  are  the  oxygen  stable-







precipitation,  shallow-soil  water  (0–50  cm),  mid-





























































ters  (at  depths  of  0–100  cm)  had  highly  variable
stable-isotope ratios (δ18O) due to inputs from rain
with variable isotope signatures and from the evapor-
ative  enrichment  effect.  Especially  for  the  upper
40 cm of the soil layer, the stable-isotope ratio (δ18O)
for soil  water  was more affected by enrichment  in
summer and autumn than in spring, and was depleted




















period (April  to  October  2014),  young shrubs  had
stable-isotope ratios (δ18O) of xylem water ranging




adult  shrubs,  the  stable-isotope ratios  (δ18O) were
lowest, and fluctuated mildly with seasons, and were
similar to the ratios of deep-soil water and groundwa-
ter.  The  stable-isotope  ratios  (δ18O)  between  the
young and adult  shrubs  showed significant  differ-
ences (P <0.01), probably indicating that the shrub's
water sources changed from shallow-soil  water re-


























































































































ation  of  the  soil  moisture.  For  the  young  shrubs
















































































































































































































tain  light  oxygen  evaporating  slightly  more  effi-
ciently than water molecules containing heavy oxy-
gen, evaporation produces residual water enriched in
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ter  and  groundwater.  Many  studies  have  demon-
strated  seasonal  variations  in  utilization  of  water










































































5    Conclusions
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